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Attn:  Section 8(e) Coordinator (CAP Agreement)
Re: CAP Agreement Identification No. SECAP-0110

Dear Sir or Madam:

Union Carbide Corporation ("Union Carbide") herewith submits the following report
pursuant to the terms of the TSCA §8(e) Compliance Audit Program and Union Carbide's CAP

Agreement dated August 14, 1991 (8ECAP-0110). This report describes a vapor inhalation
study with isophorone (CASRN 78-59-1).

"Summary of Response of Guinea Pigs and Rats to Repeated Inhalation of the

Vapors of Isophorone”, Mellon Institute of Industrial Research (University of
Pittsburgh), Report 4-59b, July 8, 1941.

A complete summary of this report is attached.

Previous TSCA Section 8(e) or "FYI" Submission(s) related to this substance are:

(None)

Previous PMN submissions related to this substance are: (None)
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This information is submitted in light of EPA's current guidance. Union Carbide does
not necessarily agree that this information reasonably supports the conclusion that the subject
chemical presents a substantial risk of injury to health or the environment.

In the attached report the term "CONFIDENTIAL" may appear. This precautionary
statement was for internal use at the time of issuance of the report. Confidentiality is hereby
waived for purposes of the needs of the Agency in assessing health and safety information. The

Agency is advised, however, that the publication rights to the contained information are the
property of Union Carbide.

Yours truly,

William C. Kuryla, Ph.D.
Associate Director
Product Safety

(203/794-5230)
WCK/cr

Attachment (3 copies of cover letter, summary, and report)
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MELLOL INSTITUTE OF INDUSTRIAL RESEARCH
UNIVERSITY OF PITTSBURGH
SPECIAL REPORT
on
SUMMARY OF RESPONSE OF GUINEA PIGS AND RATS 70
REPEATED INHALATION OF THE VAPORS OF ISOPHORONE

Carbide and Carbon Chezicals Corporation Industriel Fellowship No._ 27=4

On 4-11-40 a report was issued presenting the resulte of single exposures
to these vapors. In that report it was shown that 750 p.p.m. is the maximum concen-
tration to which rats and guinea pigs may be exposed for several hours with slight
or no synptoms. ¥hen death occurred it was usually during an exposure, dus to parel-
ysis of the respiratory center. The few delayed deaths were due to lung irritation.
Microscopic pathology of survivors was never severe, and centered in the lung,
kidney, heart, liver, and spleen with frequency in that order.

The present report sumnmarites the results of exposing animals 8 hours a
dey for 30 daye to lsophorone vapors.

Kidreys were much more frequently injured, with necrosis of tubular
epitheliur the worst effect, noted only in one ret inhaling 500 p.p.m., and cloudy

swelling with increased secretion xnd dilation of Bowasn's capsule & comnon {inding.
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MELLON INSTITUTE OF INDUSTRIAL RESEARCH
UNIVERSITY OF PITTSBURGH
SPECIAL REPORT
on

SUNMARY OF RESPONSE OF GUINEA PIGS AND RATS T0
REPEATED INHALATION OF THE VAPORS OF ISOPHORONE

Carbide and Carbon Chenicals Corporation Industrial Fellowship ho._ 2744

On 4-11-40 a report was issued presenting the resulte of single exposures
to these vapors. In that report it was shown that 750 p.p.m. is the maximum concen-
tration to which rats and guinea pigs may be exposed for several hours with slight
or no synptoms. ¥hen death occurred it was usually during an ~xposure, dus to paral-
ysis of the respiratory center. The few delayed deaths were due to lung irritation.
Microscopic pathology of survivors was never severe, and centered in the lung,
kidney, heart. liver, and splesn with {requency in that order.

The present report summarizes the results of exposing animals 8 hours &
dey for 30 daye to Isophorone wvapors.

Methods were eimilar to those of the previous study. A comerciai sample
was used.

Animals were obcerved for about two weeks before use, selectinz those
groving normelly for exposure. Usually 10 white rats and 10 guinea pigs were selec-
ted for a series, and exposed 8 hours a day 5 days a week for six weeks. Feights
were followed, blood counts were made frequently on somwe of the animals, urines were
examined, and tissuer were studied at the end of the exposure period. Concentratims
of 500, 200, 100, 50, and 25 p.p.m. were used.

Results ere summarized in Table 4-104, below,

Tadble 4-104
Summary of Effects fros Repested Expogures to Isophorone Vapors

Nose and Eye Wt, [1lood Cell Urine Th'ine(n Pathology Desth

Species P.P.M. Irritation  Loes Changes  Albumin Sugar (2) - (3)
Rats 500 + o 0 + ? 3% 50 %

B o+ $3s b1 BB

50 0o 0 0 0 ; gg 0

25 0 0 -0 0 ? 0 0

Guinea Pigs 500 + + + 0 ? 83 40

200 0 + 0 0 ? Zg 28

100 0 4 0o 0 ?
0 0 0 0 0 (o} 0

sugar
£ of survivors examined hav g in liver or kidney

; i ? means reducing substance uent t robably not
olo
of animals dying of toxic uction



2.

In these animals repeated exposure t0 an excess of isophorone vapors

was found to produce:~

oconjunctivitis and nasal irritation at
urinary albumin at
increase in polymorphonuclear white cells at
occasional light cloudy swelling in liver st

necrosis in kidney at
cloudy swelling $n kidney at
Jung irritation at
death at

m'popo.o
500 p.p.m.
$00 p.p.n.
50 p.p.m.
500 p.p.s.
50 PP,
50 p.p.n.
100 p.p.n.

Small animals should not $nhale more ‘han 25 p.p.m. of isophorone
vyapors repesatedly for long periods of time. Presvsably human exposure should also

be kept below this level.

Henry F. Smyth, Jr. //¥47f%:¥}i7é
SENIOR INDUSTVIAL

July 10, 194l-ade



MELLoN INsTITUTE OF INDUsTRIAL RESEARCH

UXNIVERAITY OF PITTSBUNRGH

SPECIAL REPORT

on

Response of Guines Pigs apd Rste to
Repeated Inhelation of the Vaoors of Isophoroge

Cerbide & Cerbon Chemicals Corporatian  Industrial Fellowship No. _2%i=df

TASLE OF CONTENTS

Page
IQM.--...ooo-uooooo-co--oo-oo.o'lo2
F-‘!“lt'oooao-o.oooooooo.oocooo-oouo-o,

Teble 4-104 Sunmary of Effects. o ¢ ¢ o ¢ o v 0 0 6 0 06 s ¢ o 3
Dli“oocooo--‘oooo-oonaooloo.onooo"
Infection 6 © 8 6 0 & 8 6 6 ° O 0 0 & 4 B 2 W O 6 Y O S B e 0 ’
Irritation. o« ¢« ¢ o« ¢ ¢ o o« ® 0 ¢ 8 6 8 6 0 8 0 e NV e B o0 &
Dierrhof. « o« o o o ¢ o ¢ 5 9 6 6 0 & 8 0 ¢ 8 8 s 2 8 s e 0 @ &
Growth, ¢ s o o ¢ ¢ o o ® 0 8 ¢ ¥ P S 0 P O O O s Pt e b e o 4
Urine ¢ o« ¢ o ¢ o o o ® @ & 3 % 8 5 0 0 9 ¢ 6 0 0 ° & 0 e e s 4
lel. 4—105 S\nma_"y of Urine. ® @ 8 & 0 @ % ¢ 9 0 8 P e s e ’
Blood Coumt ¢ ¢ ¢ 6 ¢ ¢ ¢ 6 ¢ 6 8 5 ¢ 06 06 06 6 ¢ 00 0 e @ o o ’
Gross PEthOlOZY o o o o v « o 6 06 6 06 60 00060606060 0acs é
Hicroncople PlthO].Og ® © 2 5 0 & & 8 ¢ & & 0 0 e 8t e 0 e @ 6
Table 4-106 Sumnary of Pathologye o o ¢ o ¢« ¢ ¢ ¢ ¢ ¢ 0 o o o é
Concentration va, Effect. s ¢ o ¢ ¢ ¢ ¢ o 0 ¢ ¢ ¢ o o ¢« o o @ s
S\mry Of Effects Noted ¢ ¢ v o o ¢ ¢ ¢ 06 ¢ ¢ ¢ ¢ 0o 0606 ¢ 02200 8
Conelusions. . ® 6 0 o ® ¢ ® 0 © & O 0 O S & S 8 S 5 e 8 s 0o 8
Table 4-107 Growtd of Animals Surviving Pepested Exposures « « « « 9
Table 4-108 Blood Counts on Animals Exposed Fepeatedly to Vapors . 12
Tadle 4-109 Micropathology frox Repeated EXpOsuUres « o« o « o o« o o 17



2.

On 4~11-40 & report was issusi presentin; the results of single
exposures to these vapors. In that report it was shown thet 750 p.p.m. is the
saxisus concentration to vhich rats and guines pigs may be saposed for several
hours with slight or no symptoms. When death occuwrred it was usually during
an exposure, due to paralysis of the respiratory center, The fex delsyed deaths
were due 0 lung irritation. Microscopic pathology of survivors was pever
severs, and centered in the limg, kidney, heert, liver, and s;leen, with
frequency in thit order,

The present report describes the results of exposing animels 8 howrs
a day for 30 days to isophorone vapors.

fethod

Nethods were similer to those of the previous study, 4 commercial sample
was uwsed. The wupor oconcentrations were maintained by bubbling air through the
solvent in & constant temperzture bath, and diluting this vapor stream with pure
air, The resulting mixture was checked by an interferometer frequently. This
instrument was not sensitive enough to eheok 25 and 50 p.p.m. concentrations,
80 activeted charcoal adsorption was resorted to for selecting flowmeter settings,

Animsls were observed for about two weeks before use, selecting those
groving pormally for exposure. Usually 10 white rats and 10 guinea pigs vere
selected for a series and exposed 8 hours & day § days a weex for six weeks,
Weights were folloved, blood eounts were made froquently on some of the animals,
urines were examined, and tissues were studied at the end of the exposure period.
Concentrations of 500, 200, 100, 50, and 25 p.p.m. were used,

The original plan was to K111 some animsls after 10, some after 20, and
the rest after 30 exposures, Accidents and infoctions interfered with this, and it

was found botter toward the end of the work to continue all animuls for 30 exposures.
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hesul

Fesults a~e summarised in Teble ,-10/ belosw, and discussed by type of

action following this, with more detailed tebles later in this report.

Tatle . -104
Sumnery of Effects from Repested Exposures to Isophorone Vapors

Fose and Blood Urine Path-
Eye Irrita- Weight Cell Orine 8uger ology Desath
Bpecies P.F.¥, tion Loss Changeg Albumin (1) (2) (3)
Rats 500 + 0 (4] + ? 33 508
200 0 0 0 o ? 75 10
100 0 0 0 0o ? 80 20
50 0 o (v} 0  § 67 0
25 0 (o} 0 o ? 0 0
Guines pigs 500 + + + o ? 83 40
200 0 + 0 0 b § b 25
100 0 + 0 o  § 67 0
25 0 0 ¢) 1) 0 0 o

(1) ? means reducing substance present, probably not sugar
(2) § of ewrvivors examined baving psthology in liver or kidney
(3) $ of animels dying of toxic action

Det th

About half the animsls exposed to 500 p.p.m. isopborome vapors eight
hours a day died from the effecte before the thirtieth exposure. No guinea pigs
died from 100 p.p.s. or less and nn rats from 50 p.p.m. Or less,

Desth appeared to be due to a combination of actions upon kidoey and lung.

Sometimes the one organ was more severely injured, sometines the other,

Infectiop
During part of the study we had much trouble with infections, the guinea

pigs being particularly bed. Control animals and exposed aninils alike were affected.

These consisted of s wveriety of agents, parasites, intestinal prototos, and bacteris.
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dany deaths were obviously due to thesc infections, and thece animals hsve been
eliminated from conside:.tion even though i1t is possible that the exposwres
cortridbuted to the desths,

Irritation

o cornesl necrosis resulted even from 30 eight-howr exposures to
500 p.p.m. of isophorone vapors. At this concentrution chronie conjunctivitis
and nepal {rritation developed in both rats and guinea pige, but peither were

evident at 200 p.p.m. or less.

Liarrhea

No diarrbea developed from any eoncentretion, althoush this was a symptom
of action previously found in single exposures to higher eancentrations, &mall
aninaxls &re not very sensitive indiesutors for lov grade intestinsl irritation, so
it is possible that humens inheling 200 or 500 p.p.m. of isophorone for several

bours day after day might experience increcsel peristaleis or even frank diarraes.

oW
Ko consig.ent eff'sct of any of these repected exposures upon growth of
survivors was seen, u_though the animals ‘verc young and still growing actively,
hence quite susceptible to any injurious cgencies. Detsails appear in Table 4-107
&t the end of tnls report.
Victims of the exposures lost weight before death, und were genersilly

weak with poor a&ppetite,

Urine
Urine from anim:ls exposed to 500 PePeB. was examined five times, and from other
animals less frequently. Only those inhaling 500 p.p.m. produced any albumin 4n

spite of the definite kidney injury found in otber animels Uy microscopic exarinationm.
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Oo the face of the sugar results, one might claim that isophorone
injured liver and kidney sufficiently to cause poor sugar uiilisation or
sxcessive excretion. We do not believe this to be the case, for liver shoved
insufficient pathology to explain poor utilisatior and urinary albumin was rare.
It scens more likely that the reducing substance reported as sugar was some
elimination product of isophorome.

A sumpary of wrine findings appears inm Table 4-105 below,

Table 4-105

s o e

(Pooled Urine Proa Growp)

Times Suger Control Bugar

Species P.P.M, min bumin 3 ]
Rata 500 S Trace 1.5 0.83
200 3 4] 1.2 0.77
100 4 0 0.7 0.55
50 3 o] 0.9 0.7
2% 1 o 0.8 0.69

200 3 o 1.1 0.7

100 A 0 0.72 0.6

25 1 0 0. 0.7

Blood Count

Blood counts were made repeatedly on the animals and the results appesr
in Tadle 4-108 at the end of this report., Guinea pigs exposed to 500 p.p.m. shoved
a significant increase in polymoryhonuclear white cells and s correspanding full

in lysphocytes., Otherwise no consistent ohange in blood eowmts was found,
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ros &t tho

Grossly upon autopsy, bile was red or orange, kidney psle or brownish,
liver pale, splee: congested, and lung congested or hemorrhagic, These findings
were uswlly eonfirmsed upon microscopic examinaticn, although there was
insufficient liver pethology to explain the frequent indications of excess bile

piguent.

Microsecopic Pathology
Letzils of microscopic pathology sppear in Table 4i-109 at the end of
this report, and Table 4-106 belox presents a summary,

Teble 4-106

jPu T of Patholo urvi ected Anima
(See Abbreviation Key After Tuble 4-109)

Number No. with Yorst Other
Species P,P.M, Orgen Lxarined Pathologv Pathology Psthology
Rat 500 Eidney 3 1l Knt -
Liver 2 0 - -
Lung 2 1 LUe -
Spleen 3 1 8e -
<00 Kidney 4 3 Kcats Ks
Liver 3 0 - -
Luwmg 4 b LUer LUe, LUr
Spleen 4 2 &c -
100 Kidney 5 4 Kctw Kt
Liver s 0 - -
Lung 5 5 LUcs LUe, LUcr
Spleean 5 4 Se -
50 Kidaey ) 4 Kv kg, kb, k¢
Liver 6 1l Lw -
Luwg 6 5 LUces LUe, LUs, LUcs
Epleen 6 0 - -
25 Kidney s 0 - -
Liver 5 0 - -
Lung 5 6 LOc -
Spleen 0 - - -

(Continued)
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able 4~ Cont’

Number No. with Worst Other
Species P.P.M, Organ Exsmined Pathclogy Pethology Pathology
Guinea pig $00 Kidney 6 5 Ebdsw K%, Kbcsw
Liver 6 1l Lw -
Lung ] 5 LUC rs LUe, LUcs, LTrs
Spleen 6 0 - -
200 Kidney 3 l Kv -
Liver 3 0 - -
Lung 3 3 LUber LUc, LUac
8pleen 3 0 - -
100 Kidney 3 2 ks -
Liver 2 0 - -
Lung 2 2 LUsep LUcrs
Spleen 3 - - -
28 Kidney s 0 - -
Liver ] 0 - -
Lung 5 5 LUe -
Spleen 0 - - -

The heart muscle was wniforzly normal, and the spleen was never affected
more seversly than eongestion. No deposits of pigment in the sjleen indicated red
blood cell destruction,

0Of 37 livers examined, only two showed any pathology, each having slight
cloudy svelling, Thus, action of small amounts of isophurone on the liver is
negligible,

Kidreys were much more frequently injured, with necrosis of tudbular
epltheliue the worst effect, noted only in one ret inhaling 50C p.p.m., and clowdy
swelling with increased secretion und dilation of Bowaan's capsule & comnon finding.

Lungs sere also frequently injured. This injury consisted of congestion
and leakige of red colls into Alveoli-chieﬂy. Gross huorrhge has been attridbuted
to trauma during sacrifice by severing spinal cord, not to the ex,osure. The whole

lung ploture is subject to some discownt dus o owr past experience, where we found



rat and guinea pig ".\mgs much more susceptiile to irritation from wepors than are
husan lungs.

Concentration vs, Effect
No effect whatever was secen from 25 p.p.s. eight bours a day for 30 days.
Fifty p.p.n. and higher eoncentrations produced increasing effect as the concentration

rose. One hundred p.p.m, caused some deaths,

umrary of Effects Not
In emall animals repeated exposwre to© an esxcess of isophorone vapors was
found to produse:

Conjunctivitis and nasal irritation. « « ¢« ¢ ¢ ¢ o« « at $00 p.p.n.
Urinary albumin, o ¢ ¢ ¢ ¢ s ¢ ¢ s s s 0o 0 o ¢ o v o &t 50 p.p.n,
Increase in polymorphonuclear white cells, « « « « « at 500 p.p.m.
Occesional light clowdy swelling in liver, . « « o« « 8%t 50 p.pem.
Iocrosni.nndnoy....."....‘.......ctswp.p.l.
cum;nlunguxmu...........»...at 50 p.pem,
Lung 4rritatioD. « ¢ o ¢ ¢ ¢ 5 6 0 o0 0 ¢ 0090+ at 350 p.p.m.

D“m. * L ] L ] * L ] L L L - .' L [ ] L I J L] ® L] L ] L ] . o [ ] [ ] .t lw p.p...

Conclusionsg
Small animsls should not inhale more than 25 r.p.m. of isophorone vapors
repeatedly for long periods of time, Presumably human exposure should also be kept

below this level.

—
Heary F. Sayth, Jr, | Jéffﬁ/&/?;“"/- / //]

"SENIOA INDUSTRIAL FALLOW

July 10, 1941-mah
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s D, =10 '
nt. e e
First Animsl 8-houwr in FPirst Second Third
Q8 ur ure 0

Control 8-20-40 R 8744 - 123 + 50 + 1 + 23 + 88
R 8745 - 110 + 55 * 22 + 24 +101
R 8750 - 112 + LB + 20 + /3 +111
R 8752 - DLy ¢ 39 + 26 + 13 + 7
Ave, ¢ LB + + 26 + 95

Control 8-20-40 P 8758 - 283 12, -3 -3 + 8
P 874 - 282 +125 ¢ S ¢+ 16 +146
» 877 - 251 + 67 + 15 + 1 + 93
P 8768 - 290 +115 + 3 + 32 +152
P 8713 - 290 ¢+ 86 ¢+ 3 - 26 ¢+ 63
ave, +103 * 5 + 10 +119




ble
o Fe-oa T Vs
Hbg. ¥.B.C.
Animai Expo- R.B.C. Ga./ Thou-
E.E.!. !0. puTes Iintm lm ﬂ. .m Eglll Lngh. Igng. &gm, E!g‘
500 R 2730 0 6.51 10,5 12.92 7 87 h | s 0
(died) 2 7.6 12,2 8.56 p FA 81 3 2 0
] 5.7 10.3 1016 16 82 l 1 0
9 8.30 9.5 10.44 17 ¥ ] 2 é 0
13 6.64 10.4 17.20 8 92 0 0 0
800 R 2732 2 6.7 10,0 1n.20 13 83 3 ! )
(died) 2 8. 12,0 8.28 1, 80 3 3 0
5 5.93 10.4 7..8 20 7% 0 4 0
9 7.29 10.0 14.%6 h VA 66 0 o} 0
13 V.46 10.6 20.7% 4 9l $ 0 0
18 6.44 L).2 9.40 38 39 ) 0 0
500 R 2733 0 6.6 10.5 9.6, b~ % 1 1 0
$ 3.59 10,1 816 26 3 ® 1 o
9 6.10 12.6 7.56 b e g 85 i 3 0
13 8.19 10.8 18,68 17 ¥y s 1l 0
18 4.9 8.) 9.32 38 60 2 0 0
20 6.%2 .8 15.68 3 66 1 0 0
500 R 2731 0 6.64 9.7 10.64 20 ™~ 0 1l 0
2 7.28 13.3 1092 2 ™ 1 1l 0
S 6.59 10.0 10.04 é 92 0 2 0
9 $.93 9.7 i7.00 18 e b § 3 0
I 6.93 8.7 25,56 6 92 2 0 0
18 8.62 15.3 20,0 7 86 4 3 0
20 7.38 12.4 13,60 N 67 2 0 0
3 7.63 1n.8 16, 21 (] b § 0 0
500 P 3.03 e 5.66 1.0 6,36 25 n 0 A 0
(died) 2 6.97 13.8 8.12 44 55 1l 0 0
5 5.94 1.0 7.48 16 82 0 2 0
9 $.52 12.8 1.84 52 42 0 é 0
500 P 3405 1] 5.7 10.5% 412 3s &2 o 0 0
(d1eq) 2 6.1z 1.5 5,0, 32 66 (o] 0 2
] 6.05 1.6 11.60 40 59 b (o] 0
9 6.55 13,0 9.48 53 46 1l 0 0

(Continued)



Jable 4-108 Cont'd
Eb‘. QB cl
Anima) Expo- R.B.C. Thou-
P.PoM, No, pures Milliong ;gg » pand Poly, Lyeph, Nomo, 3o gie, PBawmo,
500 P 3404 0 5.1 10.5 5.00 17 80 ) § 0 2
2 5.4 12.) 5.00 10 8 0 0 6
5 5.11 10,0 9.6/ 42 58 0 0 0
9 5.65 1n.s 8.60 20 72 0 2 6
13 5.47 12.0 18.28 72 26 1 0 1
18 5.59 15.5 9.52 50 46 3 0 1l
20 7.19 15.0 10.48 b ¥ 62 0 0 1l
3 5.75 15.4 11.28 £l &d 4 0 1l
500 P 3406 0 6.16 10.6 3.0 1 85 1 0 0
2 4.82 13.8 8.44 4 59 0 0 0
5 4.36 1.2 10.28 25 7 0 0 o]
9 $.7% 1.3 .48 L 56 2 1 o]
1 6.3 9.9 10.% 3% 6 0 0 0
18 5.35 1..8 7.56 15 [ 72 ) § 0 0
20 5.82 15.1 18.40 & n 0 o 0
3 5.30 15.6 10,80 52 48 o 0 0
200 R 293) 0 6.8, 14.3 8.6, 15 8, 1l 0 s)
9 9.47 15.0 16.40 24 % 0 o} 0
22 9.3z 18.5 18.04 8 90 2 Lv] 0
30 7.57 16,3 14.7% 13 87 0 0 0
200 R 2934 0 6.8, 15.0 13.64 7 90 1 2 c
Q 9.79 15.2 20,08 34 62 2 2 0
22 6.86 15.8 14.36 25 7% b 0 +]
30 10.05 16.6 9.88 17 80 o 3 0
200 R 2335 0 7.13 13.2 11.88 18 n 2 9 0
9 9.01 16.0 7.56 20 ™ 0 3 0
22 8.40 16.3 10,04 17 8l 1l 1l 0
30 6.57 17.4 12,00 9 89 1 1l 0
200 R 2936 0 7.75 17.6 10,12 6 92 2 0 0
9 10.95 4.5 10,92 22 {4 1 0 0
22 8,68 16.3 11.28 3 6, 2 ° 0
30 6.93 15.9 18,36 27 n 2 0 0
200 P 3743 0 5.41 1.1 464 3 62 2 0 2
(died) 9 6.0 16.7 5.56 49 49 3 0 0
200 P 3742 0 6.60 15.6 5,76 b1} 65 5 0 0
12 6.%3 15.0 15.80 57 4z 0 0 1l
20 434 14.8 17.04 62 36 1l 0 1l
30 7.19 15.5 9.88 16 80 2 0 2

(Continued)



able 4L~ ont!

Hbg. ¥.B.C.
Anisal Bpo— R.B.C. G‘./ Thou~

M. o e i1lioz 00 sand h ono Eosin .80
200 P IS 0 7.57 13.0 3.2 54 45 0 1 (o]
. 12 $.11 ) VAWA 14.76 26 T< 0 0 2
20 6.00 13.7 14,76 59 40 0 1 0
30 6.49 16.1 18,92 32 66 2 0 0
100 R TR 0 6.54 15.3 10.28 18 82 0 0 0
] 7.51 16.8 19.96 7 [ -] 1 4 0
bV 6.03 17.0 17.88 P} | 0 2 0
21 8.48 15.8 14.84 6 93 b o] 0
30 9.18 18.9 13.20 9 1) 0 0 0
100 R 317 0 6.01 1.9 18.32 3 97 0 0 0
5 6.92 14.0 12,00 17 82 i 0 0
p VA 6.50 3.5 19.84 6 93 p 0 7]
21 10.% 16.0 12.92 12 84 2 2 0
30 8.32 16.8 14.28 pb 86 2 1 0
100 R 317 0 6.02 1z.5 19.44 18 82 (o} (+] 0
S 7.80 14.3 22.32 17 8l b b 0
14 7.13 15.0 14.7 p VA t o8 3 2 0
21 7.55 16,2 19.36 16 83 1 0 0
30 9.62 18.0 18.72 22 ) 0 b | (¢]
100 R 3175 0 7.91 15.2 16.40 10 88 0 2 0
s 8.86 15.3 11.52 15 83 1 l 0
1 11.75 16.5 16,7 10 90 (¢} 0 0
a2 8.56 15.5 13.48 22 ™ 0 1 0
30 8.85 18.3 13.32 0 89 0 1 0
100 P 3831 0 5.97 14.1 6.52 513 65 0 0 ¢]
(died, 5 4.99 13.9 10.76 1 83 (o} 1l $
infected) p A ‘08’ 1206 70“ A’ 55 1 1 0
100 P 3829 0 5.56 135.4 6.04 3§ 65 3 0 1
5 5.36 14.0 10.76 28 65 0 0 3
pVA 5.75 12.9 15.48 55 A2 2 1 0
21 5.45 17.0 27.00 33 66 1 0 0
30 6.32 18.0 16,52 27 n p 0 l
100 P 3830 0 6. 17.0 7.88 36 64 0 0 0
5 5.10 14.6 18.48 20 T 2 0 4
pVA 5.93 13.0 12.04 21 D 0 0 0
21 6.10 14.8 10.3< 49 $0 0 1 0

(Continusd)
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ble L nttd

Hbg. %.B.C.
Arimal m- R.B.C. kc/ Thou-

P.P.N, No, ure ion ) ono Baso
100 P 3832 0 5.06 4.0 440 A2 54 2 0 2
5 5.68 14.7 23.16 72 26 2 0 0
VA S.22 13.2 19.40 59 40 0 (1] 1l
2 S5.42 11,5 9.7 56 42 2 0 0
X 7.16 16.8 .12 2 7 4 0 0
50 R 3643 0 8.92 15,0 8.04 L &0 2 4 0
(died, 7 7.43 15.0 9.12 10 88 1 1 0
infected) 17 .39 18.0 5.00 10 85 0 b ¢]
50 R 3640 o 6.60 14.) 99 1 8 3 2 0
7 6.95 15.8 6.2 23 (7] 1 1 0
17 5.94 18.) 17.52 19 N 2 0 o
27 .00 15,2 .40 a1 ™ 2 0 0
50 R 364 0 7.15 13.9 10060 2 T 0 2 0
7 6.66 15.2 15.%32 L & 2 2 0
17 7.38  15.7 .88 25 = 0 3 0
27 8.17 .6 10.40 9 9 o 0 0
50 R 3642 0 7.65 13.4 17.08 16 82 2 0 0
7 53 12.6 20,7% 10 88 1 1 0
17 8.17 15.9 16,76 38 & 1l 0 0
27 6.67 1.8 1.5z 14 &4 b 1 0
25 R 8733 0 6.28 13.2 17,12 9 D 9 2 1
3 8.10 .6 8.44 9 as 3 0 o
a5 R 8735 0 8.16 12.4 10.24 37 58 ] 0 0
30 7.88  14.0 812 22 n $ 2 0
2: R 8739 0 6. 11,8 1.5 10 80 10 0 0
30 7.13 13.6 12,28 12 & 3 b 0
25 R 8740 0 6.73 12,0 2,12 3 61 3 0 0
0 6.7 Lok 9.20 19 » 2 0 0
25 P 8755 0 6.18 1.2 456 15 % 5 4 0
o 7.26 .4 4492 2 68 9 0 2
28 P 871 0 5.7 12.4 7.8, 27 69 4 0 0
30 5.50 1,6 5.00 4 as 7 0 1

(Continued)
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m. '.BOC.
Animal Expo- R.B.C. Ga./ Thou-
PJPoNM, Ko, sure 4llions )]00 ml, sand Poly. ~moh, _Mono Eosin, Beso

25 P 8763 0 $.91 13.0 4.80 6 90 4 0 0
30 4.96 13.2 9.76 19 % 7 0 0

25 P 812 0 6.71 13,0 10,68 7 86 s 2 0
30 5.9 1.6 6,00 10 n 7 2 0

Control R 87.4 0 7.19 0.8 19,76 39 59 0 2 0
30 9.08  15.2 6,0, 10 7 12 0 0

Control R 875 0 6.1z 1.0 8.0, 31 63 4 2 0
30 6,62  14u4 10,12 16 7% z 3 0

Control R 8750 0 6.8, 10,8 10,52 13 1 3 7 0
30 9.00 15.2 7440 8 90 2 0 0

Control R 8752 0 6,12  10.6 14,56 13 7 12 0 o
30 8.30 15.2 10,45 1 n 15 2 1

Control P 8764 0 5,88 1.4 6.12 $9 28 1 0 2
30 3.2 1,2 6.96 3 éa 2 1l (4]

Control P 8767 0 5.42 12,0 640 ™ 25 [ 0 0
30 $.14 13,0 5.60 6 & 8 2 0

Control P 8713 O 6.77 13.4  6.68 10 o 18 2 0
30 5,21 14.0 S.4d 56 35 7 0 2




Micropethology from Reneated Exosures to Isorhorone Vanorg

6ee key to abbreviations following table

dosident

Animal 8-Aouwr ar

E.P.M. Gpecies _ Wo. Exposures JFate Infection  Mieropathology

500 Rat R 2736 7 D - %, Kcdt, Lew, LUcrs, Bo
a 2735 10 D - ﬂ, ltdt, wh" Lmer’ BCI
R 2m 16 D - a. md" Le'. Lm’ Sc
R 2730 17 D - ‘.‘. KCd‘I‘I, LC', Lwr. BC
R2732 2 D - -
R 2737 20 8 LDP H, l. L, Lch, Es
R 2738 20 8 - B, kK, L, LUe, 8
R2733 2 8 R, CPn Himt, Kbedw, Lew, LUep, 8c
R m1 30 B - I' l, L. LU. S

G. Pig P 3,03 10 D - H, KeaW, Lew, LOCprs, 8

P 3,05 10 1} - B, Kbew, Lw, LUbep, Sen
P 310 12 o - H, KecaW, Lev, LUcrs, 8
P31 16 D - H, KcH¥W, lenw, LICrs, 8
P 312 10 8 - ¥, Kbesw, Lv, LOCrs, 8
’ m 20 ‘ - !' ‘M.II, L. Lk.. 8
’ m 20 8 - 8, xw"’ L’ Lm.. 8
4 31.04 ’o 8 - !. l. L, L&. 8
P 3406 ’O S - B, [Nl‘, L. LEEﬁ'I, 8
P 307 X 5 - H,Kv, L, §

200 Fat R 29,0 20 D - 8, Kdv, L, LICbrs, So
R 2937 10 8 - -
R 2933 30 8 - H, Ks, L, LUr. §
R 293, 30 8 - -
a 2935 30 ’ - n’ unt‘. LUcr, Bc
R 2936 30 8 - H, lcnt‘, Lucr. sc
R 2938 30 8 - -
R2939 X 8 - -
R24 Y 8 - -
R23z X 8 - 8, X, L, LU, &
P 383 10 D - -
P33 1 D - -
P 3837 10 8 - -
P 3838 10 K - -
P 3833 20 8 - H, Kv, L, LUac, 8
P 3835 20 8 - H, X, L, LUber, §
P32 30 8 - -
P35 30 & - B, K L L0, 5

(Continued)
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Zable £-109 Copt'g
Aceident
Animsl B8-Howr or
cle Ko rwosures Fate Jrfection __Micropathology
100 Rat R 3180 10 D - -
R 3181 10 D - B, KeTw, L, LUer, Se
R 3176 20 8 - -
R 32277 20 & - -
RN X B - H, Ktw, L, LUcr, Se
RN73 30 ] - H, Its, L, LUcs, B¢
R317, 30 5 - B, Ketw, L, LUcs, 8¢
B 3175 30 8 - B. ‘Ct‘. L. LUcr. .7
R % 8 - -
5 31” ” 3 - '3, ‘, L' LUO, S
G, Pig P 3839 8 D IP -
P38 a D IP Hv, Ks¥X, Lv, LUe
P 38,3 10 8 - -
P 381.0 20 & - ﬂ, "’ LUcrl, ]
P 3l 2 8 - K, kv, L, LUcep, &
P 3829 230 B - -
P 3830 30 8 - -
P 3832 30 8 - B, KL, 5
50 hat Kk 3800 1 D IP -
R 3643 22 P H, Kodw, Lepw, LUcr, Eos
R 380z 10 ] - -
R 3801 20 5 - H, K, Lw, Llces, §
R 3”8 20 - - H. “’ L' LUC. 8
R 3799 20 ) - H. ", L. LU’. g
R 3640 30 8 - B, Xg, L, LUcs, &
R 3641 ’o 6 - B. t. L. L&" B
R 3642 30 8 - B. ‘b. L. LU. 8
25 Rat R 8733 30 8 - K, L, LUs
k873 30 8 - K, L, LOC
R8735 30 s - XK, L, LC
R 8737 30 8 - K, L, LK
R 8739 3 8 - -
R 87,0 30 8 - -
R 8741 30 8 - -
R 87,7 30 -] - -
RB8748 30 8 - -
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bbreviation uble L=

Colwum

Symbol

Meaning

Fete

Infection

Micropatbology

y=EEERg

FEFST RIRUERESB™ TRFE™

Died
Sacrificed for examinetion

Catarrhal pneunonia
Intestinal parasites
Liver parasites
Lung infection

Luwg parssite
Myoccarditis
Tuberculosis

(Initial capital for organ, followed by small letters
for slight or capitals for marked effects)

Heart, normal
® , rowd cell infiltratiocn
* , ayocarditis
s , connective tissus infiltration
* , coronary vessels dilsted

Kidney, normal
increased flwid in Bowman's capsule

)
»
® , ocongested
®* , toslc degeneration of oconvoluted tubules
®» , granular detritis in oconvoluted tubules
& , neorosis of tubular epitheliwm
®* , frothy secretion in convoluted tubules
®* , granular pecretion in convoluted tubules
®* , cloudy svelling of convoluted tubules
* , cloudy swelling of loop tubules
Liver, normal
®* , congested
® . hemorrhages
* , Kupfer cells prominent
® , necrosis
* , parasites
® , clowdy svelling
Lung, normal

® , subpleural consolidetion

» Ted cells in bronchioles

, c¢ongestion

, desquemation of alveolar epithelium
desquamation of bronchixl epithelium
fibrin in alveoll

poeumonia

red cells in alwveoll

increased secretion in bronchioles

(continued)
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Table 4-10
Column Syadol Meening
LUt Lwg, tuberculosis
Liux * , purasites
[ Spleen, normsal
8o ¥ , congeatad
6p ® , phagocysed pigment
1] * , splenocytes proainent
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